Differential modulation of COX-2 expression in A549 airway epithelial cells by structurally distinct PPAR(gamma) agonists: evidence for disparate functional effects which are independent of NF-(kappa)B and PPAR(gamma).
Ligands of peroxisome proliferator-activated receptor-gamma (PPAR(gamma)) are thought to possess anti-inflammatory properties mediated via both PPAR(gamma) dependent and independent mechanisms. This work investigates the effects of PPAR(gamma) ligands on the regulation of cyclooxygenase-2 (COX-2) in the human lung epithelial cell line, A549. The synthetic ligand troglitazone activated the phosphoinositide 3-kinase (PI3K) and mitogen-activated protein kinase pathway (MAPK), whereas the endogenous ligand, 15-deoxy-Delta(12,14)-prostaglandin J2 (15d-PGJ2), only activated the PI3K pathway. 15d-PGJ2 had no detectable effects on COX-2, mPGES expression, or PGE2 production. However, troglitazone induced time-dependent COX-2 expression, which was insensitive to PPAR(gamma) antagonists, but was abrogated by inhibitors of PI3K and the ERK MAP kinase pathway. Furthermore, troglitazone induced mPGES expression and PGE2 production. Neither troglitazone nor 15d-PGJ2 was able to convincingly activate NF-kappaB in A549 cells. Further heterogeneity in the responses to troglitazone and 15d-PGJ2 was observed in the regulation of gene expression as assessed by microarray analysis. In summary, this study provides compelling evidence that troglitazone (like 15d-PGJ2) can exert functional effects independently of actions via PPAR(gamma). Moreover, we have identified unique biochemical and functional actions of troglitazone that are not shared by 15d-PGJ2, which may influence the therapeutic potential of this compound in inflammatory settings.